Why does a relentless stream of experiences normally fill your mind? No answer is entirely satisfactory. We are not sure how the normal operation of the human brain might exude subjective experiences. Consciousness can thus seem miraculous, and research on consciousness a waste of time and money, ultimately doomed to fail. Yet, there are good reasons for optimism that should be shared with the public to justify research in this area.
Inherently beyond science?
The opinion that conscious experiences lie outside the realm of scientific inquiry regularly appears in the press (e.g., [1] ). If the origins of consciousness are supernatural or otherwise beyond human understanding, there is no hope of addressing the question scientifically. Moreover, we are hampered by a lack of objective measures to index consciousness. Yet this is precisely what scientists are now striving to identify using various measures of information exchange in the brain [2, 3] . Further research will be needed to validate these new measures, but they potentially represent a step toward testing specific hypotheses about consciousness and thus making it less mysterious.
Importantly, the conviction that consciousness is ineffable may reflect assumptions people commonly make about consciousness based on their own introspections. If these assumptions are incorrect, the reasoning used to take consciousness research off the table may be faulty.
Here, we point out some flaws in common intuitions about consciousness. In light of these flaws, we also highlight a broad range of promising directions for research on consciousness and strongly advocate against the position that this fundamental facet of the human mind will forever be beyond human understanding.
Crucial ingredients for awareness
You may think that if you attentively inspect something you must be aware of it. Not true. A short time experiencing motion-induced blindness is convincing (see Movie S1 in the online version at http://dx.doi.org/10.1016/j.tics.2014.05.012); bright discs completely vanish, even when full attention is allocated to the stimuli.
You may think that sensing, analyzing, and deciding necessitate consciousness. Not necessarily. You can have no awareness of a briefly flashed number but still accurately assess its value, perform a mathematical operation, and produce an appropriate answer [4] .
If neither strong sensory stimulation, nor paying attention, nor deeply analyzing guarantees awareness, what is the crucial ingredient? One answer is that awareness depends on a reciprocal exchange of information across multiple areas in the cerebral cortex [5] . Consider how damage to the primary visual cortex usually blocks visual awareness, producing blindness. Yet, a patient might correctly discriminate moving objects and not consciously see them, demonstrating 'blindsight'. In these cases, visual discrimination without awareness presumably reflects restricted cortical processing without the reverberating exchange of information [6] . In a healthy individual, the sensation of movement can be experienced when cortical motion area V5 is artificially activated with a dynamic magnetic field, but not if communication from V5 to primary visual cortex is disrupted [7] . For motion perception, then, and perhaps for other conscious experiences, exchange of information between specific cortical areas seems to be essential.
According to the information integration theory of consciousness, there is something about the exchange of information itself that constitutes consciousness [8] . That is, an experience would be conscious only to the extent that information exchange is complex. Roughly speaking, complexity here pertains to the number of intricately interrelated ideas generated within a web of local and global information exchange. There would be only a minimal level of consciousness when the brain supports only a small number of ideas or a large number of ideas that are disconnected. A rich level of consciousness would require a suitable mixture of short-, medium-, and long-range neuronal connections that can support a large number of interrelated ideas, a mixture that indeed characterizes the anatomy of the cerebral cortex.
Awareness of the self
The awareness we each have of our own body and our place in the world seems to be distinctly natural and fundamental. Yet the conscious experience of having a body can be bizarrely disrupted in patients with right parietal damage, who sometimes deny ownership of an entire arm. The rubber-hand illusion is another striking phenomenon, whereby seeing someone rubbing a fake hand while feeling the simultaneous tactile sensation on your own hand momentarily makes you feel that the fake hand is yours. In an even more extreme way, altered neural activity can produce an out-of-body experience [9] .
These unusual perceptual experiences are no less 'real' than the sensation of a self inside a body. This standard way we each think of our self is a manufactured sensation, learned on the basis of sensory relationships across modalities. Awareness of a self inhabiting a body is not as obligatory as it seems: it is likely to have evolved for a behavioral advantage.
Why does the brain construct the sensation of a self inside a body? One answer appeals to the idea that you fare better in a social environment when you can attend to your own needs and predict what will happen next, including what other people are going to do. To make this work, specific brain mechanisms evolved to construct models of the attention and intentions of others and to localize them in the corresponding people's heads. The social neuroscience theory of consciousness [10] postulates that these same brain mechanisms were adapted to construct a model of one's own attention and intentions, localized in one's own head and perceived as consciousness. If so, a primary function of consciousness is to allow us to predict our own behavior.
Above and below the surface
Conscious experiences must be understood in the context of neural processing that transpires without a concomitant conscious experience. Consider memory functions, for example. We can each retrieve a set of conscious memories that forms a record of our life up to the present moment [11] . Nonetheless, in addition to our ability to consciously remember important life events, these events establish unconscious memories that later influence our moods, thoughts, and behaviors without any concomitant awareness of memory retrieval [12] .
We may think we know the full chain of reasoning behind a well-considered decision. Such decisions may indeed rely on the broad exchange of information in the brain characteristic of conscious processing. Conscious reasoning integrates processing across many cortical networks so as to systematically influence how key factors are weighted in reaching a decision. By contrast, unconscious processing allows for the parallel accrual of information in many separate cortical networks, independently weighted based on factors such as statistical reliability, potentially forming the basis of an astute gut decision or coalescing into a flash of insight, and influencing our conscious decisions in ways we never suspect.
We feel fully in control of most of our actions. However, substantiating these impressions and confirming the existence of 'free will' is challenging. It is likely that a conscious action, and conscious experiences generally, emerge gradually from unconscious precursors in the brain. Indeed, measures of brain activity can probabilistically predict a left-versus-right-handed action seconds before people think they make the decision [13] , suggesting that snap judgments actually arise from protracted processes. When testing specific ideas about the neural underpinnings of a conscious action or experience, one ongoing challenge is to disentangle the processing that is essential from what may merely precede or follow [14] . Moreover, the neural processes that generate the subjective timing of a conscious decision that is seemingly instantaneous may be separate from the more protracted, unconscious processes that generate the content of the decision. The feeling of freely deciding at the precise time of our choosing may be a widespread illusion, albeit a beneficial one that promotes moral behavior and helps us to flourish as social beings.
Understanding consciousness
Science is gradually making consciousness more understandable, although no less amazing. When we recognize the shortcomings of common assumptions about consciousness, we are in a better position to develop an integrative understanding of the origin, evolution, development, and subjectivity of consciousness. Instead of emphasizing a single paradigm for examining awareness, we can be enriched by enlisting a variety of approaches, combining functional, biological, social, and computational perspectives.
There is ample reason to be optimistic about future scientific inquiries into consciousness and about the benefits that this knowledge could bring for society. For example, continuing efforts could characterize types of neural interaction that are essential for consciousness [2, 3, 14] , and thus inform concerns about human and animal rights, help to explain and treat diseases that impinge on consciousness, and help to perpetuate environments and technologies that enrich our conscious experience and contribute to the well-being of individuals and of our society.
Although conscious experiences are inherently private, a rational scientific worldview cannot disregard the fact that people have subjective experiences, or that science relies on conscious perception and reasoning. Thus, our position [15] is that research on human consciousness belongs within
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Trends in Cognitive Sciences August 2014, Vol. 18, No. 8 the purview of science, despite philosophical or religious arguments to the contrary. The foregoing examples show that a wide range of scientific perspectives can offer useful clues about consciousness. The necessary reliance on subjective report requires great care, but increasing the validity of these reports is possible: for example, by experimentally constraining subjective choices as in psychophysics, by sharpening people's introspective abilities with meditation training, and by steadily advancing our understanding of neural mechanisms of introspection.
